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Abstract 
Academic achievement has a crucial role in students’ education, especially during their high school years. In many countries and 
specifically in Turkey, students’ performance in the exam for higher education is the biggest determinant for their admission to a 
college. There might be many factors that can affect students’ achievement and class size is a very important one which is the 
focus of this study. The purpose of this study was to find out if there is a significant correlation between number of students per 
classroom among 81 cities in Turkey and each city’s student achievement ranking in the Transition to Higher Education 
Examination which is abbreviated as “YGS” in Turkish. In the study, the data of the number of students per classroom among 81 
cities in Turkey and the data of each city’s achievement rankings on Transition to Higher Education Examination (YGS) were 
used. The Spearman’s Rho analysis was conducted in order to examine the correlation between class size and achievement 
ranking. The result of the Spearman’s Rho correlation was -.366 with .001 significance level. This significant negative 
correlation between class size and achievement ranking indicated that the cities which have a low achievement ranking on the 
YGS tend to have greater number of students per classroom. Result of the study suggests promoting classes with lower number of 
students in a classroom so that students would not be affected negatively in terms of their academic achievement. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
Academic achievement is important among all levels of education, yet it gets more significant during high school 
since it mainly determines if a student will go to college or not. There are many factors that indicate a student’s 
academic achievement that we know about like socioeconomic status, demographic characteristics, engagement of 
parents, etc. However, there might be very specific reasons for some students that affect their academic achievement 
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that we may not be aware of. Class size is such an important reason that impacts many students’ achievement among 
all levels of education and took attention of many researchers. One of the most important studies that clearly shows 
class size effect on student achievement is the Project STAR (Word, Jahnston, Bain, Fulton, Zaharias, Achilles, 
Lintz & Folger, Breda, 1985-1990) done by the Tennessee State Department of Education undertook a large 
randomized experiment in 1985. In that randomized experiment, students were randomly assigned to small size 
classes that consist of 13-17 students and regular size classes that contain 22-25 students. The project was made on 
kindergarten, grade 1, grade 2 and grade 3 children and these students studied in the same size classes during the 
year. At the end of each school year, the participants took norm-referenced and criterion-referenced achievement 
tests. The results of the study showed that, at every grade level, students in small size classes had higher test scores 
than regular size classes in both math and reading as well as other subtests in all of locations that project was 
implemented. There have been many follow-up studies about Project STAR showing the significance of class size in 
terms of its various impacts. In their study, Finn, Gerber & Zaharias (2005) looked into the Project STAR 
experiment and they reported the same outcome as small size classes leading significantly higher academic success 
in every school subject in all grades. Additionally, they examined a subset of students who were in the Project 
STAR and they concluded that, for all students combined, there was a significant increase in the high school 
graduation rate of the students who attended small size classes in the Project STAR. In another study, 
Konstantopoulos (2011) used the data from Project STAR and examined the consistency of the small size class 
effects across schools that participated in the project. In his study, the author calculated the small size class effect in 
each school. Then the author put together the estimates across schools to get the overall average effect as well as the 
variability of the school-specific class size estimates across all schools. Author performed the analysis for both 
mathematics and reading achievement tests among every grade (kindergarten, first, second, and third). After doing 
the study, the author found that the small size class effects differs significantly among schools in all grades for both 
mathematics and reading tests. As a result, he concluded that this significant difference in small class effects among 
schools shows that school context is strongly related with small class effects. Besides the Project STAR, some other 
researchers also studied the effect of class size and their findings supported the claim that; class size is related with 
academic achievement. In his article about class size and student achievement, Slavin (1989) examined the findings 
of experimental studies which evaluated the differences in the achievement levels of elementary school students in 
larger classes and the ones in classes with 20 and less students. He concluded that considerable reductions in class 
size can have significant impacts on students’ academic achievement especially for the low achieving ones. There is 
also evidence showing the impact of small class size on academic achievement on high school level. Wyss, Tai, and 
Sadler (2007) conducted a study about how high school class size is related to college performance in science 
classes. They have used a subset surveys of the data collected through Factors Influencing College Science Success 
(Project FICSS) which is a national 4-year study. The data included 36 public and 19 private universities from 31 
different states with the total of 1700 participants. In the study they have conducted a regression analysis and found 
that high school class size was a significant predictor of the success in college science classes after controlling for 
educational and demographic background differences. The effect of class size on academic achievement can be seen 
in college level, too. Johnson (2010) examined the effect of class size on student achievement among undergraduate 
students at a public research university from a broad range of class sizes among a variety of disciplines. In her 
analysis, the author indicated that small classes give students a better opportunity to engage more in class and to 
have better peer to peer interactions. In her study, the author controlled student characteristics, class level, and 
random effects that can impact the student achievement. She concluded that increasing class size has a significant 
negative effect on final grades of students among all programs. The author further, points out that the impact of 
small class size on getting a better grade is statistically significant. Small class size not only affects academic 
achievement positively but also provides many other good opportunities to both students and teachers such as better 
peer to peer interaction mentioned by Johnson (2010. These positive affects and opportunities can be the main 
reasons behind the success of small size classes. For instance, in their study, Finn, Pannozzo & Achilles (2003) 
revealed that in elementary school grades, small classes have positive impacts on students as increasing their 
academic achievement. While examining the reasons of this positive effect of small size classes, they concluded 
that; increase in students’ engagement in the classroom, more cohesiveness and cooperation as a small group and 
increase in teachers’ morale and enjoyment of teaching comes with small size classes which lead to academic 
achievement. All these studies show the importance of class size and its effect on primarily academic achievement 
and many other aspects that benefit students. In Turkey, the Transition to Higher Education Examination (YGS) has 
a crucial role in students’ academic life since this exam determines their future in a college and a program. There 
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can be seen many studies about the correlation of class size with academic achievement in different educational 
levels. Nevertheless, we haven’t seen any research specifically studies the class size and the Transition to Higher 
Education Examination (YGS) in Turkey. Therefore, in this study, we wanted to examine the correlation between 
high school class size and students’ performance in the Transition to Higher Education Examination (YGS) in 
Turkey.  
 
2.  Method 
 
In this study, we conducted a quantitative study using the existing data that includes number of students per 
classroom among 81 cities (which includes all the cities in Turkey) and each city’s student achievement ranking in 
the Transition to Higher Education Examination (YGS). The data for the number of students per classroom among 
81 cities were gathered from National Education Statistics Reports from the years; 2009-2010, 2010-2011, 2011-
2012, and 2012-2013 (Republic of Turkey Ministry of National Education, 2009, 2010, 2011, 2012). These reports 
were published and made available to public by Ministry of National Education in Turkey. The data in the reports 
were collected by Turkey’s Ministry of National Education via using e-school module in the MEBBIS system which 
includes the statistical data about the number of students, teachers, and etc. Number of students per classroom was 
obtained by dividing the total number of students by the total number of classrooms in each city’s high schools. In 
Turkey, high school graduates and senior high school students are eligible to take the Transition to Higher Education 
Examination (YGS) to be admitted to a college based on their scores. This exam is conducted only once in a year 
and has been used with different names over the years and recently it is called the Transition to Higher Education 
Examination (YGS - Yuksekogretime Gecis Sinavi). In the Transition to Higher Education Examination (YGS) 
there are 160 questions in total. Among those questions, there are 40 questions in literature, 40 in social sciences, 40 
in mathematics and 40 in science. Students have 160 minutes to answer those 160 questions.  The scores on the test 
range between 100 and 500. Every year, Student Selection and Placement Center (OSYM – Ogrenci Secme ve 
Yerlestirme Merkezi) calculates each city’s achievement ranking in this exam. This is done by calculating the 
students’ scores on the exam among 81 cities in Turkey and then comparing the average score of students in each 
city and rank cities according to these scores. In our study, we used the report about the achievement ranking of 
cities in the Transition to Higher Education Examination (YGS) for the year of 2013 (Student Selection and 
Placement Center, 2013). Rankings were reported by OSYM in their official webpage and made available to public.  
We used the average of number of students per classroom for the educational years; 2009-2010, 2010-2011, 2011-
2012, and 2012-2013 in each city in Turkey. Then we calculated the average of these four academic years, in order 
to include the average number of students per classroom for all four years that these high school graduates attended 
during their secondary school education. We examined the correlation of average number of students in all cities and 
these cities’ achievement ranking on the YGS in 2013. The Spearman’s Rho analysis was conducted to find the 
correlation between ranking of cities, and number of students per classroom. The data for ranking of each city’s 
achievement on YGS is ordinal and the data for number of students per classroom is ratio. Hence, we conducted the 
Spearman’s correlation since that test is the best to analyze a nonparametric data that includes ratio and ordinal 
variables. 
 
3. Results 
 
In our results, the Spearman’s Rho correlation was -.366 with the significance level .001 as it can be seen in 
Table 1. The result of this analysis showed a relatively moderate correlation between cities’ achievement ranking 
and number of students per classroom in each city with statistically significant probability level.  
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 Table 1. The Spearman’s Rho Correlation between student number per classroom in each city and YGS ranking of cities 
  YGS ranking of cities     Average student                         
number per classroom 
YGS ranking of cities Correlation Coefficient 1.000 -.366** 
 Sig. (2-tailed) . .001 
 N 81 81 
Average student number per 
classroom 
Correlation Coefficient -.366** 1.000 
 Sig. (2-tailed) .001 . 
 N 81 81 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
Therefore, we found a negative correlation between the achievement rankings of the cities on the Transition to 
Higher Education Examination (YGS) and number of students per classroom in each city which can be seen in 
Figure 1, too. This means that the cities which have a low achievement ranking on the YGS tend to have greater 
number of students per classroom or the cities in the highest rankings in terms of their achievement in the YGS tend 
to have lower number of students per classroom. So, for a city if the number of students per classroom is high, city’s 
achievement ranking on YGS is generally low and vice versa.   
 
 
 
 
 
Figure 1. Average student number per classroom in each city by YGS ranking of cities (Rankings of cities are in reverse order. Higher 
number of ranking indicates that the city has higher scores.) 
 
 
4. Discussion 
 
In our study, we found a negative correlation between number of students per classroom among high schools in 
each city and their achievement  in the Transition to Higher Education Examination (YGS) as looking at each cities’ 
achievement ranking in that exam. Therefore, it can be seen that the achievement of the cities with high number of 
students per classroom have lower rankings in the Transition to Higher Education Examination as showed in Table 
2. Additionally, in Table 2, it can be seen that there is a clear difference in the number of students per classroom 
between the cities that rank in the first ten and the last ten cities. The average number of students per classroom for 
the first ten cities is 26.1 and the average for the last ten cities is 36.6, the difference is more than 10 students per 
classroom. Furthermore, Table 2 shows that the cities which have very high numbers of students per classroom seem 
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to be more negatively affected. For instance, none of the cities that have an average number of students per 
classroom more than 40 (which is quite high for a classroom) are in the first half of the achievement ranking of the 
cities in Transition to Higher Education Examination. Therefore, this can be a sign suggesting that number of 
students in a classroom exceeding 40 influences more severely the achievement of the students which can be studied 
in a future study. 
 
Table 2. Cities’ ranking and number of student per classroom 
City Ranking Student 
ratio 
City Ranking Student 
ratio 
City Ranking Student 
ratio 
Ankara 1 33.50 Mersin 28 33.50 Amasya 55 25.75 
Karabuk 2 21.25 Aksaray 29 30 Giresun 56 22.25 
Denizli 3 27.50 Tunceli 30 14 Cankiri 57 21 
Aydin 4 26.25 Bilecik 31 19.50 Ordu 58 29 
Isparta 5 21.50 Tekirdag 32 30 K. Maras 59 35.25 
Kirsehir 6 26 Sinop 33 20.75 Adana 60 38.50 
Eskisehir 7 28.50 Elazig 34 34 Artvin 61 21.50 
Antalya 8 30.50 Kastamonu 35 22.75 Yozgat 62 22.25 
Burdur 9 21.50 Samsun 36 31 Rize 63 21.75 
Karaman 10 24.25 Mugla 37 26.75 Gaziantep 64 43 
Kayseri 11 30 Trabzon 38 26.75 Duzce 65 29.75 
Nigde 12 25 Canakkale 39 22.75 Bitlis 66 28.75 
Yalova 13 28 Hatay 40 40.25 Batman 67 52.25 
Bursa 14 37 Malatya 41 30.50 Siirt 68 31.25 
Balikesir 15 27.25 Kocaeli 42 32.25 Adiyaman 69 40 
Izmir 16 33.75 Tokat 43 28 Igdir 70 37.25 
Usak 17 26.75 Corum 44 26.25 Kars 71 32.25 
Kirklareli 18 28.75 Erzincan 45 23 Bingol 72 33 
Konya 19 31 Zonguldak 46 27.25 Diyarbakir 73 47 
Bayburt 20 21.50 Manisa 47 28 Agri 74 32.75 
Nevsehir 21 21.75 Sivas 48 29.25 Mus 75 31.50 
Kilis 22 28.75 Osmaniye 49 37.75 Sanliurfa 76 39.50 
Erzurum 23 26.25 Bartin 50 24.75 Van 77 35 
Edirne 24 23 Gumushane 51 23.50 Mardin 78 37.75 
Kirikkale 25 24.50 Afyon 52 25.50 Ardahan 79 23.50 
Istanbul 26 39 Bolu 53 25.75 Sirnak 80 37.50 
Kutahya 27 24 Sakarya 54 32.25 Hakkari 81 48.25 
 
In our study, the correlation between class size and achievement has an apparent implication for the politicians, 
policymakers, school administrators and families. It suggests that providing classes with lower number of students 
can be a big plus for students’ academic achievement or at least determining a limit for class size can be helpful so 
that students would not be affected negatively. The high number of students in a classroom decreases students’ 
participation and the amount of time a teacher spends with each student and teacher’s enjoyment and efficiency in 
the class as well causing the achievement of student indirectly (Finn, Pannozzo & Achilles, 2003). Therefore, 
besides the influence of class size on achievement of students there might be some other indirect effects of class size 
on students in a negative way that we are not aware of. Such negative effects may influence students even in their 
further education. Hence, in a future study such indirect effects of large size classes may be studied. 
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